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P h o s p h o r u s  L e v e l s  a n d  D i s e a s e  o n  L u p i n s  
D e t a i l s  i n  M a r k  S w e e t i n g h a m ' s  report 
I t  h a s  b e e n  s u g g e s t e d  t h a t  h i g h  l e v e l s  o f  p h o s p h o r u s  a p p l i c a t i o n  t o  l u p i n s  can 
r e d u c e  t h e  i m p a c t  o f  l e a f  a n d  r o o t  d i s e a s e s .  Two o l d  r o t a t i o n  t r i a l s  provided 
a r a n g e  o f  d i s e a s e  b u r d e n s ,  a c r o s s  w h i c h  p h o s p h a t e  r a t e s  o n  l u p i n s  were 
a p p l i e d .  D i s e a s e  s c o r e s ,  v e g e t a t i v e  y i e l d s ,  p h o s p h o r u s  c o n c e n t r a t i o n s  and 
s e e d  y i e l d s  w e r e  measured. 
T r i a l s :  87LG39 87ME62 
L o c a t i o n :  P i n g a r i n g  Korbel 
S o i l  t y p e :  W o d g i l  y e l l o w  s a n d  T a m a  g r a v e l l y  loam 
C o a r s e  g r a v e l  a t  2 0  t o  6 0  cm 
H i s t o r y :  8 1 L G 2 9 / 3 2 8 8 E X  82M26/3288EX 
M a s o n / R o w l a n d  l u p i n -  M a s o n / R o w l a n d  lupin- 
W h e a t  r o t a t i o n  t r i a l  W h e a t  r o t a t i o n  trial 
Seasonal: P a p p l i e d  a s  TSP 
D r i l l e d  e x c e p t  a t  8 0  k g  P/ha 
w h e n  h a l f  topdressed 
M a r k e d  B r o d a l T  d a m a g e  observed 
o n  18/8 
L u p i n s  a p p a r e n t l y  g r e w  o u t  o f  it. 
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P a p p l i e d  a s  TSP 
D r i l l e d  e x c e p t  a t  8 0  a n d  120 
k g  P / h a  w h e n  h a l f  topdressed 
Some b l o c k s  w e r e  v e r y  weedy 
( r y e  g r a s s ) .  H i g h  plant 
c o u n t s  w e r e  a s s o c i a t e d  with 
a s e c o n d  g e r m i n a t i o n  of 
s e l f  s o w n  l u p i n  s e e d s  (on 
a p p r o p r i a t e  rotations). 
T h e s e  s e e d l i n g s  a v o i d e d  the 
P t o x i c i t y  ( s a l t )  which 
a f f e c t e d  t h e  s o w n  l u p i n s  at 
h i g h  P rates. 
87ME62 P h o s p h o r u s  x d i s e a s e  o n  l u p i n s  6/8/1987 
R o t a t i o n  k g  P l a n t s  BY P% GY D i s e a s e *  Mg? ** 
P / h a  P e r  gm t / h a  t / h a  r a t i n g  p l a n t - 1  R a t i n g  % 
m2 p l a n t - 1  BLS 
WWWWL Nil 51 1.2 0.61 0.22 1.3 0.7 2.5 2.2 7 
10 43 1.5 0.64 0.24 1.3 0.7 3.6 1.7 4 
20 43 1.3 0.56 0.24 1.2 0.5 3.1 1.7 2 
40 38 1.6 0.61 0.31 1.2 0.9 5.0 1.9 3 
80 29 1.3 0.34 0.36 1.1 0.6 4.6 1.8 1 
WWWLL Nil 106 0.3 0.31 0.24 0.5 0.6 
10 118 0.3 0.35 0.27 0.6 0.7 
20 124 0.3 0.45 0.28 0.5 0.9 
40 89 0.5 0.43 0.29 0.8 1.4 
80 92 0.3 0.32 0.36 0.7 1.1 
LWLWL Nil 67 0.8 0.56 0.23 0.9 4.2 1.8 8.4 58 
10 64 0.9 0.58 0.19 0.8 4.4 1.7 9.3 63 
20 59 1.3 0.79 0.20 0.9 3.3 2.6 7.2 46 
40 49 1.4 0.67 0.22 0.9 3.0 3.0 6.8 38 
80 50 1.4 0.65 0.27 1.1 3.0 4.1 6.9 31 
LLLLL Nil 73 0.6 0.46 0.18 0.6 5.2 1.1 11.1 65 
10 69 1.0 0.67 0.17 0.9 3.4 1.6 7.9 48 
20 66 1.1 0.77 0.18 1.1 2.3 2.1 6.5 25 
40 55 1.5 0.82 0.19 1.3 2.7 2.9 5.7 23 
80 38 1.3 0.55 0.23 1.5 2.4 2.9 4.6 13 
LWWLL Nil 79 0.2 0.19 0.24 0.3 7.0 0.6 11.7 93 
10 73 0.3 0.24 0.27 0.5 6.9 0.8 10.0 74 
20 85 0.4 0.31 0 . 2 7  ' 0.6 5.8 1.1 10.2 71 
40 60 0.6 0.34 0.30 0.7 5.6 1.8 10.6 73 
80 59 0.6 0.32 0.34 0.9 4.8 2.0 9.6 70 
SEM 1.3 12.1 
* D e f o l i a t i o n  c o u n t s  27/7. 
** D e f o l i a t i o n  c o u n t s  11/8. 
t % Brown l e a f  s p o t  l e a f  10 o n  11/8. 
Comments 
F i n a l  g r a i n  y i e l d s  r e f l e c t e d  e a r l y  s e e d l i n g  v i g o u r  a n d  d r y  m a t t e r  production. 
T h e  a p p a r e n t  p h o s p h o r u s  t o x i c i t y  o f  t h e  sown l u p i n s  a n d  t h e  l a t e r  germination 
o f  s e l f  sown l u p i n s  f r o m  p r e v i o u s  p h a s e s  o f  t h e  r o t a t i o n  make  interpretation 
o f  t h e s e  r e s u l t s  d i f f i c u l t .  C e r t a i n l y  t h e r e  w a s  a r e d u c t i o n  i n  d i s e a s e  level 
a t  a l l  d i s e a s e  l o a d s  a s  l e v e l  o f  p h o s p h o r u s  a p p l i c a t i o n  i n c r e a s e d .  We are 
w o r k i n g  o n  t h e  i n t e r p r e t a t i o n .  The r o t a t i o n s  w i t h  t h e  h i g h e r  d i s e a s e  burdens 
seem t o  b e  m o r e  r e s p o n s i v e  t o  p h o s p h o r u s  a p p l i c a t i o n  s u g g e s t i n g  t h a t  (slower 
g r o w i n g )  p h o s p h o r u s  d e f i c i e n t  p l a n t s  a r e  m o r e  s u s c e p t i b l e  t o  d i s e a s e  effects. 
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871.G39 (81IX29/3288EX) 
P h o s p h o r u s  x d i s e a s e  o n  l u p i n s  ( m e a n  o f  2 reps) 
R o t a t i o n  k g  R o o t  r o t  P l a n t s *  D w t *  * P u p t *  W t  Harvest 
P / h a  S e v e r i t y  I D i s e a s e  I m2 k g / h a  P% k g / h a  mgm t/ha 
WWWBL N i l  0 . 2 3  0 . 0 6  2 7  1 8 5  0 . 3 4  0 . 6  6 9 0  1.06 
5 0 . 2 2  0 . 0 5  3 0  1 7 5  0 . 3 2  0 . 6  5 9 0  0.86 
1 0  0 . 3 0  0 . 1 0  3 1  1 6 8  0 . 3 6  0 . 6  5 3 0  0.89 
2 0  0 . 4 7  0 . 2 2  2 3  1 6 6  0 . 3 4  0 . 6  7 2 0  1.17 
4 0  0 . 2 4  0 . 0 7  2 5  2 0 7  0 . 3 6  0 . 8  8 9 0  1.30 
8 0  0 . 1 8  0 . 0 6  2 5  1 8 0  0 . 3 8  0 . 7  7 2 0  1.20 
1 2 0  0 . 2 7  0 . 0 7  2 2  1 6 3  0 . 4 5  0 . 7  7 5 0  1.36 
WWWNL N i l  0 . 3 9  0 . 0 7  3 4  1 9 0  0 . 3 6  0 . 7  5 8 0  0.98 
5 0 . 3 2  0 . 0 9  3 5  2 7 4  0 . 3 4  0 . 9  7 9 0  1.09 
1 0  0 . 2 8  0 . 0 6  3 2  1 7 1  0 . 3 6  0 . 6  5 4 0  1.03 
2 0  0 . 1 8  0 . 0 6  2 9  2 3 8  0 . 3 7  0 . 9  8 3 0  1.06 
4 0  0 . 2 6  0 . 0 7  2 4  1 6 5  0 . 3 5  0 . 6  7 0 0  1.10 
8 0  0 . 2 3  0 . 1 1  2 8  2 1 2  0 . 3 6  0 . 8  7 7 0  1.14 
1 2 0  0 . 2 6  0 . 0 8  2 3  1 4 5  0 . 5 0  0 . 7  6 5 0  1.26 
LWLWL N i l  1 . 1 8  0 . 6 2  3 0  2 1 0  0 . 3 0  0 . 6  7 3 0  0.75 
5 0 . 9 2  0 . 4 0  2 9  2 4 2  0 . 3 2  0 . 8  8 1 0  0.87 
1 0  1 . 0 0  0 . 4 8  3 4  2 4 9  0 . 3 1  0 . 8  7 4 0  0.96 
2 0  0 . 9 6  0 . 4 1  3 1  3 1 1  - - 9 7 0  1.08 
4 0  0 . 7 0  0 . 3 6  3 0  2 8 4  0 . 3 5  1 . 0  9 6 0  1.09 
8 0  0 . 5 0  0 . 2 7  2 4  3 0 2  0 . 3 6  1 . 1  1 2 3 0  1.17 
1 2 0  0 . 9 1  0 . 4 5  2 6  2 9 5  0 . 4 2  1 . 2  1 1 6 0  1.27 
WLWLL N i l  1 . 4 2  0 . 8 1  2 7  9 3  0 . 2 8  0 . 3  3 4 0  0.39 
5 1 . 6 0  1 . 0 0  3 0  1 1 6  0 . 2 8  0 . 3  3 9 0  0.48 
1 0  1 . 7 4  1 . 1 2  2 9  1 2 5  0 . 3 2  0 . 4  4 2 0  0.47 
2 0  1 . 5 0  0 . 9 5  2 8  1 6 3  0 . 3 1  0 . 5  6 1 0  0.82 
4 0  1 . 0 2  0 . 5 7  3 2  1 7 7  0 . 3 4  0 . 6  5 6 0  0.79 
8 0  1 . 3 6  0 . 7 6  2 4  1 8 4  0 . 3 6  0 . 7  7 7 0  0.85 
1 2 0  1 . 4 3  0 . 9 7  2 0  1 6 9  0 . 3 8  0 . 6  8 4 0  1.01 
L . S . D . ( P  < 0 . 0 5 )  0.38 
* 19/8/1987. 
C o m m e n t s  
0.22 
On t h i s  t r i a l  t h e r e  w a s  n o  p r o b l e m  w i t h  s e l f  s o w n  l u p i n s .  B e c a u s e  o f  the 
h e r b i c i d e  e f f e c t s  e a r l y ,  c o m p r e h e n s i v e  d i s e a s e  a s s e s s m e n t s  w e r e  n o t  made. 
H o w e v e r ,  i t  i s  a p p a r e n t  t h a t  t h e  r e s p o n s e  t o  p h o s p h o r u s  i s  f a r  m o r e  m a r k e d  on 
t h e  l u p i n  r o t a t i o n s  ( w h e r e  d i s e a s e  b u r d e n s  w o u l d  b e  h i g h e r )  t h a n  o n  t h e  cereal 
r o t a t i o n s .  T h i s  w o u l d  s u g g e s t  t h a t  l o w  p h o s p h o r u s  p l a n t s  a r e  m o r e  susceptible 
t o  d i s e a s e  t h e n  h i g h  p h o s p h o r u s  p l a n t s .  S l o w e r  g r o w i n g  p l a n t s  w o u l d  be 
e x p e c t e d  t o  b e  m o r e  s u s c e p t i b l e  t o  l e a f  d i s e a s e  t r a n s m i t t e d  b y  raindrop 
s p l a s h .  R o o t  p r u n i n g  b y  r o o t  d i s e a s e s  c o u l d  c a u s e  p o o r  p h o s p h o r u s  nutrition 
( p a r t i c u l a r l y  o n  h i g h  P b u f f e r e d  s o i l s ) .  T h i s  w o u l d  r e s u l t  i n  t h e  l a r g e  lupin 
r e s p o n s e s  t o  f e r t i l i z e r  phosphorus. 
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